Abstract-Battery management system is designed with MCU module,measurement module, alarm module, input module,output module and communication module . It can be able to timely report the states to the user in order to maximize using of battery storage capacity and cycle life .
INTRODUCTION
With the rapid development of social, transport (such as automobiles, motorcycles, etc.) plays a very important role in the social progress and economic development. However, the global increase in exhaust emissions have become the main reason for air pollution with the total transport volume. At the same time the world's oil resources are getting tension, the oil price is become high. Human is forced to develop new resource that has non-polluting and energy-saving . Because electric energy has outstanding advantages, the development of electric transport and research has become to the mainstream of the development of green transport.
Compared With technology of the motor and motor control, battery management system is not very mature yet. It can improve the security and stability of the entire battery system that Online detects each stage of the battery cell voltage, current, battery temperature, etc in real-time.
II. THE DESIGN OF THE SYSTEM
Battery monitoring system, the most basic role is to monitor the working status of the battery cell voltage, current and temperature to predict battery SOC, manage the work of the battery to avoid excessive discharge or overheat.
When it happened, system should be reported immediately in order to maximize the use of battery storage capacity and cycle life. According to the system needs analysis, the system consists of signal acquisition circuit, MCU and its peripheral expansion circuit. The measured data (such as temperature) and the calculated data (such as electricity) can be sent to liquid crystal display circuit, through the LCD display. The core part of system design is the microcontroller. The detected data about voltage and current and temperature is directly sent to MCU. After MCU processing, date is sent to LCD display. Fig.1 is the interface connection diagram. Through microprocessor is connected to keyboard, detection equipment can set that including the scope of the alarm and switch between display data. The main data detected voltage and current and temperature can show through the button to switch the display of data. We can also set an alarm range, when it outdistances the range alarm then the system will alarm automatic. In order to achieve the above functionality, the system has detection sensors, microcontroller, LCD display, input keyboard, sound and light alarm unit, RS-232 communication module.
A. Measurement Unit
The DS2438 Smart Battery Monitor provides several functions that are desirable to carry in a battery pack: a means of tagging a battery pack with a unique serial number, a direct-to-digital temperature sensor which eliminates the need for thermistors in the battery pack, an A/D converter which measures the battery voltage and current, an integrated current accumulator which keeps a running total of all current going into and out of the battery, an elapsed time meter, and 40 bytes of nonvolatile EEPROM memory for storage of important parameters such as battery chemistry, battery capacity, charging methodology and assembly date. Information is sent to/from the DS2438 over a 1-Wire interface, so that only one wire (and ground) needs to be connected from a central microprocessor to a DS2438. This means that battery packs need only have three output connectors: battery power, ground, and the 1-Wire interface. 
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The DS2438 requires strict protocols to insure data integrity. The protocol consists of several types of signaling on one line: reset pulse, presence pulse, write 0, write 1, read 0, and read 1. All of these signals, with the exception of the presence pulse, are initiated by the bus master.
P1 port of microcontroller is connected with 1-wire bus DQ of DS2438 . P1 port as a general-purpose I/O interface controls the working state of DQ. Through this line, the data of system can exchange and control . When P1.7 Level goes low from high, DS2438 begins to work. 1-wire bus usually requires an external pull-up resistor of about 4.7K , when the bus is idle, its status is high. DS2438`s 2-pin and 3-pin are connected to tested battery. The states of battery are monitored on real-time, and transferred to the MCU through this bus. The microcontroller will output to LCD to display.
B. Display unit
The system uses liquid crystal display. We choose to use RT-12864 LCD display. It can visually show the current measured battery voltage • •current temperature and the remaining capacity• • It can show the figures and also display Chinese characters. When the measured battery status over the warning line, the intelligent system can sound through the alarm buzzer. At the same time the display will give warning signals to prompt the user to make the appropriate treatment.
the connection circuit AT89C51 and LCD RT128-64 as shown in Figure2   Fig.2 Connection between AT89C51 and 12864
C. sound and light alarm unit
The sound and light alarm is an indispensable part as batterytesting equipment. When the battery condition is detected and is not within the normal range, it should alarm through the sound and light way to prevent the excessive discharge of batteries that will cause the damage and occurrence of accidents. The part consists of sound and light alarm buzzer, as well as red, yellow and green three LED alarm indicators. MCU I/O drive capability is not very high, so the driver need to join a PNP transistor. This can make the buzzer sound louder,play the role of a better alarm. Transistor base circuit ensures that when the microcontroller output low,the buzzer will sound, to avoid the occurrence of false alarms. Manifestations of sound and light alarm is as follows: (1) when red light is lit, it shows lack of battery power or voltage, this time yellow and green lights go out, buzzer alarms to notify the user; (2) when the yellow light is lit shows that although there is no battery power or voltage to reach alarm value, it has declined a lot, this time a red light and green light is off, buzzer does not sound; (3) the green light shows light sensor detects the battery as usual, this time with red and yellow is off, buzzer does not sound; (4) When the three kinds of color lights are lit at the same time and the buzzer does not sound that shows the system into the set state, may be mode switching or calibration; Keyboard is a very crucial part in the system. It can achieve the input data to the computer and send commands and other functions .It is the primary means of human intervention in the computer. Generally system uses the stand-alone keyboard in less buttons . This design needs to use the number keys 0-9 10, so suitable for the determinant of 3 * 4 keypad. Button is to set row and column intersection of the line. Row and column lines are connected to the key switch at both ends. Southbound access through the pull-up resistor on the +5 V and clamped at a high state.
Work process on the button can be divided into two steps: The first step is that CPU detection whether keys pressed on the keyboard; the second step and then identifying which a key is pressed. Inquiries can be used methods of work, regular scanning mode and interrupt work.
Query ways of working, whether the key is pressed the keyboard line by line into the full-scan word, read out line status to determine the. The methods were: the column line are all 0, that is all the columns line set to low, so that line of input state failure to "1". Which one keyboard key is pressed by the column line-by-column is set to low, check line input state, called the by-line scanning. The method is to start from the first column followed by three enter "0", set for the column line low, and then read into the northbound carriageway of the state, if all "1", then the pressed key is not in this column; otherwise the Press the key must be in this column, and is electric parallel lines intersect with the 0 point of intersection on that key.
III. CONCLUSION
Battery currently are used on the most battery electric vehicles, its charge-discharge properties have a direct and significant impact on transport performance indicators. Intelligent management systems can monitor and detect the battery status. We use 1-wire bus digital sensor of DS2438.It can detect voltage, current, power consumption and temperature of the battery. 1~Wire Bus is a technology that it can communicate with the peripheral only with one line. Can both transmit clock and data , moreover the data transmission is bidirectional. This can greatly save system resources. Digital sensors integrates A/D Conversion the measured data is the digital traffic. This can improve system integration, simplify the circuit. System can not only get the completion of the battery voltage, current, power consumption and temperature detection by using a 1-wire bus digital sensor DS2438 but also display on the LCD, storage, PC-upload the measurement data. Optimizing the use of special software on a variety of non-linear sensors , such as temperature drift compensation and amendments , with the traditional gas detection devices, compared with better stability• • higher accuracy, and other advantages. At the same time, the system has sound and light alarm function and has high practical value.
